In this paper, we draw on established theoretical works in international political economy to compare the empirical impact of the threat of economic sanctions to the actual imposition of economic sanctions on international trade. Deepening the analysis, we analyze whether there are any differential effects when different instruments are employed. We also examine the international trade effect of sanctions at a more disaggregated products level. Thus, we are able to test whether sanctions have any adverse effect on essential commodities such as food and medical supplies in contravention of the Geneva Convention which stipulates the passage of such essential goods even in times of sanction. To achieve this, we use the gravity model as our empirical tool and recent detailed disaggregated data on sanctions spanning a long time series from 1960 to 2009. Our results show the impact of threatened sanctions differs qualitatively and quantitatively from imposed sanctions. Whereas imposed sanctions lead to a decrease in the trade flow between the sender and the target, a threat of sanctions leads to an increase in the trade flow. The positive impact of the threat may be due to economic agents in both the sender and its target resorting to stockpiling prior to the actual imposition of sanctions to minimize any adverse consequences of the sanctions. In addition, we find varying effects for the different sanction instruments. Also, the detrimental effect of sanctions extends to essential products.
Introduction
A historical review of sanctions indicates that there have been quite a number of threats of sanction which were not carried out ultimately. More currently, the international diplomatic landscape has been inundated with rising political tensions between states accompanied with both threats and impositions of sanctions. As current as January 2016, China issued a threat to impose sanctions on US defence companies that sell arms to Taiwan 1 . However, there exist no empirical studies that focus on the implications of threats of economic sanctions on international trade. Previous research has focused exclusively on the trade eect of imposed sanctions (Caruso, 2003; Hufbauer, Schott, Elliott, & Oegg, 2007) . A few number of studies argues that the threatening stage is critically relevant in understanding the outcome of sanctions and the threat of economic sanctions may even be more important than the actual imposition (Eaton & Engers, 1992; Lacy & Niou, 2004) . There are also studies that attribute the general conclusion of sanctions being ineective to the exclusion of the threat stage in the sender-target interactions (Whang, McLean, & Kuberski, 2013) .
The target's behavior at the threat stage or before the actual imposition may aect the outcome of sanctions. There may be dierent courses of action available to the target at the threat stage. A target may decide to comply with just a mere threat by the sender in order to avoid any negative consequences of the actual imposition. Conversely, the target can defy the threat by adopting strategies ex ante that could minimize the eventual imposition of the sanctions. Any possible adjustment to minimize the sanction damage will not be limited to the target alone, as there are also economic agents within the sender state that will be adversely aected when the threat is actually implemented. Thus, anticipation of international sanctions can trigger perverse actions by economic agents within the sender and the target states that may have negative or positive consequences for international trade (van Bergeijk, 2009) . Adopting adjustment measures prior to the actual imposition may not be improbable in practice because, even in cases when sanctions have been imposed, targets adopt strategies such as transshipment to circumvent the sanctions.
Analyses of the eect of trade agreements have changed signicantly as a result of considering the anticipation eects. For example, McLaren (1997) shows that the anticipation eect of negotiating trade agreements can substantially increase the estimated impact of signing a free trade agreement. Conversely, Baier and Bergstrand (2007) highlight the fact that rms may delay trade temporarily in anticipation of an impending trade agreement. In addition, there is a literature pertaining to safeguards and anti-dumping measures that has pointed to anticipation eects for example, stockpiling, or immediate diversication away from a source of supply that may become subject to a trade measure (see for example, Hoekman and Leidy (1989) ). It was van Bergeijk (2009) who linked the possibility of stockpiling to threat of sanctions. He points to the fact that threat can act as an incentive for potential targets to stockpile against future negative eects of sanctions. Thus, the net impact of a threat of sanctions depends on the behavior or attitude of the targets towards risk and their expectation formation process (van Bergeijk, 1995) .
Thus, the basic question in this paper is whether there is any empirical evidence of anticipation eects of stockpiling when it comes to sanctions. If agents anticipate sanctions based on signals or threats given by the relevant entities, do they adjust ex ante? Do rms adjust production and trade or do consumers adjust consumption ex ante in order to minimize any ex post damage when the sanctions are eventually 1 imposed? Does the data provide such empirical evidence, and how based on theory can we explain the reaction of rms and consumers? Is it the case that the eectiveness of sanctions is reduced if traders can anticipate and adjust sourcing accordingly? Does the impact of threatened sanctions dier qualitatively or quantitatively from actual imposed sanctions? These questions have become more relevant today as we witness the re-emergence of a 'sanction decade'.
Theoretically, it has been argued that the anticipation or a threat of sanctions produces trade-deteriorating eect comparable to imposed sanctions (see for example, Fuchs and Klann (2013) ; Morrow, Siverson, and Tabares (1998) ). Their main argument is that the threat of sanctions produces political, legal and credit risks for businesses engaged in international trade. Exposure to these risks will reduce expected protability for businesses and ultimately reduce the trade ow between the sender and its target. However, anticipation of sanctions could also trigger stockpiling by producers and consumers, especially in the short-run. For international rms, the main reason could be the associated large sunk costs that are incurred in changing export destinations or sources of imports. Similarly for consumers, tastes and preferences are known to change slowly and hence there is reluctance to alter consumption bundles because of impending sanctions.
From these theoretical point of views, the tendency of threatened sanctions to trigger stockpiling may either change the net eect of threatened sanctions qualitatively or minimize any negative eects quantitatively. In fact, van Bergeijk and van Marrewijk (1995) point out that the passage of time between the threat and the imposition acts as an important incentive for the target to build stockpiles and adjust its economic structure in advance. Thus, it is plausible that the anticipation of sanctions may not produce similar eect as actual imposed sanctions because economic actors can act dierently under imposed sanctions compared to threatened sanctions.
In this paper, we empirically compare the trade eects of threatened and imposed sanctions by relying on a recent and detailed compilation of the Threat and Imposition of Economic Sanctions(TIES) database by Morgan, Bapat, and Kobayashi (2014) . Previous studies that focused on the trade eects of sanctions such as Caruso (2003) and Hufbauer et al. (2007) restrict their analyses to the US as the only sender of sanctions while Morgan et al. (2014) have shown through their TIES database that there are other frequent senders of sanctions apart from the US. Interestingly, the data shows that developing as well as developed countries resort to the use of sanctions as a foreign policy tool. Although, the US is most frequent sender, there are other countries such as Canada, Russia, the UK and India that are also frequent senders of sanctions. Furthermore, the TIES data distinguishes between sanction cases in which they were mere threats as compared to actual impositions. In addition, it provides detailed information on dierent sanction instruments of employed by the senders.
Generally, the focus of previous economics literature has been on the eectiveness of sanctions in altering the behavior of the target state so it complies with the intentions of the sender state. This strand of literature includes studies by Pape (1997) , van Bergeijk (1989) , Bapat and Clifton Morgan (2009) , etc. The majority of these studies tend to conclude that sanctions are ineective in persuading the target to change its objectionable policies. However, whether sanctions are eective or not, they can still adversely aect the dyadic relationships between the sender and its target. This could result in reduced dyadic international ows such as trade ows, foreign direct investment, migration and foreign aid between the sender and its target.
Apart from the dyadic eects, current studies have shown that sanctions have adverse consequences for target states. They show that the imposition of sanctions has adverse distributional eects and it is more severe for the poor and the civilian population (Afesorgbor & Mahadevan, 2016) ; it triggers currency crises (Peksen & Son, 2015) ; it retards the targets' economic growth and development (Neuenkirch & Neumeier, 2015) and it widens the poverty gap (Neuenkirch & Neumeier, 2016) . These adverse and unintended consequences of sanctions have shifted the attention of the international community and researchers to how to minimize the impact of sanctions on the poor or target the sanctions at specic groups (so-called smart sanctions).
To reduce the sanction damage for the poor would require knowledge in two specic dimensions: rst, the impact of specic instruments employed by the sender; second, the international trade eect of sanctions as to which specic products are aected, for instance, whether sanctions aect essential commodities such as food and medical supplies or luxury goods for the rich. In an attempt to tailor sanctions only the political leaders of North Korea, the United Nations for instance specically banned the sale of luxury goods to North Korea as Kim Jong-II is believed to be a fan of products such as Hennesey cognac, iPods, Harley Davidson motorcycle, and plasma televisions (Hufbauer et al., 2007) .
Another strand of literature has shown that political interactions between states whether good or bad, can have major consequences for bilateral trade between them. Rose (2007) shows that strong political ties established through state visits signicantly increase the trade ow between states. Similarly, Nitsch (2007) conrms this positive eect of state and ocial visits on bilateral exports. Conversely, strained political relations also disrupt trade ows (Fuchs & Klann, 2013) . This therefore makes bilateral trade ows highly sensitive to state-to-state political interactions. Anderson and Marcouiller (2002) explain that international trade is volatile because it consists of cross-border transactions that are exposed to various risks. Consequently, any act of uncertainty or imperfect contract enforcement may produce dramatic negative consequences for trade between any two countries. Such uncertainty can emanate from threats of economic sanctions which can make commercial enforcement of international agreements dicult as much as actual (imposed) sanctions. For instance, Morrow et al. (1998) highlight the exposure of international rms to political risk of their assets or products being conscated, to credit risk exposing exporters or importers non-payment because of limitations imposed on nancial transfers.
The focus of our study thus lls an apparent gap in three ways. First, we will be the rst to empirically address how the threat of sanctions aects international trade using a more detailed cross-country analysis. This provides a unique opportunity to explore theories within international political economy as to how sensitive trade is to a mere threat of sanctions compared to the actual imposition of sanctions. Secondly, a focus on dierent sanctions instruments at a more disaggregated level provides a new perspective in the sanctions literature, and oers knowledge of the eect of each instrument and how to apply them eciently. This is relevant given the increasing debate about sanctions being regarded as a double-edged sword that cannot distinguish innocent civilians from political leaders. Thus, identifying how these dierent instruments aect international trade will improve the ability of dierent actors to apply them. Lastly, a product-level analysis also provides new insights as to how the imposition of sanctions restricts the ow of dierent product categories. This is relevant as the Geneva Convention has specic provision for the unrestricted passage of products essential for human survival even in sanctioned states. Understanding which product categories are aected will provide information about the consequences of sanctions on dierent segments of the population, especially the civilian population.
In summary, our results show the impact of threatened sanctions diers qualitatively and quantitatively from that of imposed sanctions. Whereas imposed sanctions lead to a decrease in the trade ow between the sender and the target, threatened sanctions lead to an increase in the trade ow. The positive impact of the threat may be due to economic agents in both the sender and its target resorting to stockpiling prior to the actual imposition of sanctions to minimize any adverse consequences of the sanctions. In addition, we nd varying eects for dierent sanctions instruments and detrimental eect of sanctions extended to essential products.
The rest of the paper proceeds as follows: Section 2 provides possible theoretical arguments on how threatened and imposed sanctions aect bilateral trade between the sender and its target, and on the basis of this formulates hypotheses. Section 3 presents the empirical strategy, econometric methods and data. Section 4 provides the empirical results with discussions and Section 5 concludes the study.
Theoretical argument and hypotheses
International political economy emphasizes the importance of political/diplomatic relations in the determination of trade ows among states (see for example, Fuchs and Klann (2013); Heilmann (2016) ; Morrow et al. (1998); Nitsch (2007) ; Rose (2007) ). However, if this political relationship becomes strained, it can negatively aect the trade ow. Morrow et al. (1998) argue that increasing political or diplomatic tensions among states increases the risk of trade disruption between states, in that, the more likely the political tensions, the more protable trade must be to compensate for the risk of disruption. In addition, they argue that this risk premium also increases even with the anticipation of political tensions between states. A recent study by Fuchs and Klann (2013) conrms the trade-deteriorating eect of diplomatic tensions, even without explicit conict or economic sanctions between the states. Empirically, they show that countries that received the Dalai Lama suered a slump in bilateral trade with China although the Chinese government did not explicitly impose any trade sanctions, but only threatened to impose sanctions on any country that received the Dalai Lama. Brooks (2002) argues strongly that the threat of sanctions is sucient to exert negative consequences on the target even when the sender only issues a threat which may or may not be imposed.
The eect of anticipation of sanctions on trade may be inuenced by the reaction of rms and consumers to any signal of threat. To a large extent, rms that engage in international trade do not only make strategic decisions on the basis of intrinsic value as measured by price, quantity and quality of goods and services but also importantly, on the basis of the political risks associated with trade and its nance (Fuchs & Klann, 2013) . These political risks are important determining factors for rms as international trade is not a cash and carry transaction but involves longer processes and takes time as products move across borders. One example of how political risks emanating from strained political relations could hinder international trade would be the inability of trading partners to pay for goods shipped to them because of a ban on nancial transfers as a result of economic sanctions. Sanctions may create a fundamental problem of exchange, especially when goods are in a transit without adequate assurance that the letter of credit will be honored when the delivery conditions are met. Thus, a risk-averse exporter will be hesitant to ship products to an importer when there are possible threats or an anticipation that sanctions will be imposed on the importer country.
Conversely, the anticipation of sanctions could also trigger stockpiling especially in the short-run when changing suppliers of raw material, intermediate or nal products may be more costly. This is important when sunk costs are estimated to be substantial and hence play a pivotal role in the exporting or importing decisions of rms (Bernard & Jensen, 2004; Roberts & Tybout, 1997) . The literature on the trade cost of a threat or anticipation of sanctions only pinpoints to the negative effects. The majority of studies conclude that the anticipation of sanctions can produce negative consequences for trade (see for example, Anderson and Marcouiller (2002) ; Morrow et al. (1998) ). However, the sunk costs of exporting and importing are major determinants of whether a rm will enter foreign market. The sunk costs may include market information and search costs, the xed costs of adjusting products to a country's standards or preferences. Overall, these sunk costs may deter a rm from immediately deciding to change its suppliers because of impending restrictions on trade or nance. Rational expectation theory predicts that prior expectation of risks minimizes the loss agents are likely to suer because of the possibility of prior commitments. In the short term, rms may resort to stockpiling as one of the prior commitment mechanisms in the face of possible threats from senders. By and large, the anticipation of sanctions may make exporting/importing rms react ex ante by building stockpiles, especially when immediate changes to suppliers would be more expensive.
Similarly, basic consumer theory also indicates tastes and preferences as key determinants of demand. Thus, consumers are reluctant to change their preferences in the short-run, and hence, they are more likely to resort to stockpiling of consumer goods in order to maintain the same level of satisfaction. Thus, the signicant sunk costs for rms and sticky tastes and preferences of consumers could lead to a positive eect of a threat of sanctions on bilateral trade. There is evidence of stockpiling by some targeted states as a way of minimizing the negative consequences of sanctions in the future. Thus, it is theoretically plausible that a threat of sanctions could result in increased trade between a sender and its target before sanctions are imposed. Davis and Meunier (2011) allude to such evidence in two cases: when there were rising political tensions between the US and France (over the invasion of Iraq) and China and Japan (over territorial and historical disputes). They indicate that even in the face of intense political hostilities, trade and investment ows between these countries were still high, and this was mainly attributed to sunk costs that governments, rms and consumers would have incurred if they had changed their behavior.
This therefore leads to our rst hypothesis which compares the impact of threatened and imposed sanctions on international trade to determine whether the eects are qualitatively and quantitatively dierent.
Hypothesis 1: The threat of sanctions produces trade-deteriorating eects comparable to actual sanctions.
If a threat of sanctions is to have any signicant eect or change the behavior of international rms, then the threat must be credible enough to produce changes in the behavior of exporters and importers. Credibility of the threat would depend to a large extent on the entity from which the threat is emanating as well as the ability to enforce the sanctions, i.e., credibility would depend on the authority of the entity to command and enforce the sanctions. For example, Fuchs and Klann (2013) indicate that trade-deteriorating eects with China for receiving the Dalai Lama is inuenced by the rank of the political leader that met the Dalai Lama. A threat of sanctions may be issued by dierent entities such as the executive or government, legislature, state organizations, etc. The ranks of government functionaries carry dierent degree of authority and hence dierent credibility.
Since we are considering the eect on international trade, the proximity of the threat-issuing entity to exporters or importers should also matter. Various exporter and importer associations regularly hold meetings where foreign service and traderelated agencies are invited. Generally, threats emanating from such institutions as Ministries of Trade and Industry, Ministries of Finance and Commerce, Ministries of Foreign Aairs and Customs Agencies should be taken seriously by exporters or importers as they are mostly the implementing and enforcing agencies. This indicates that threats from institutions in closer contact with traders may be more credible and will lead to stronger prior adjustments to minimize the cost of sanctions when they are imposed. Thus, our second hypothesis is as follows:
Hypothesis 2: The eect of the threat of sanctions on trade will depend on the ranks of the ocials issuing the threat.
Dierent senders employ dierent sanctions instruments. Hufbauer et al. (2007) explain that dierent types of sanctions have dierent eects in several ways. They argue that trade sanctions may have a limited impact compared to nancial sanctions since the disruption of nancial ows may also disrupt international trade even without any explicit trade sanctions. In addition, trade controls may be applied to selective products because the Geneva Convention prohibits the banning of essential goods such as food and medicine. Unlike nancial sanctions, trade sanctions may be dicult to enforce and thus it is possible for target states to easily circumvent the ban.
The dierent eects of various instruments may not necessarily be limited to the broad categories of nancial and trade instruments. Within trade sanctions, there could be import bans or export embargoes and these can aect the trade ows between the sender and the target dierently. Similarly, there are various nancial sanction instruments such as cutting of nancial aid, capital ows, bank lending and access to SWIFT. These dierent instruments can produce dierential eects on international trade. In addition, there is also growing concern about the use of smart sanctions. This involves the use of asset freezes and travel bans, mostly targeted at political and economic elites in target states. Hufbauer et al. (2007) argue that these so-called smart sanctions can easily be circumvented as they require detailed private information about individuals. Thus, our second hypothesis tests the eect of dierent instruments at a more disaggregated level.
Hypothesis 3: The trade eect of sanctions depends on the dierent instruments employed.
Knowledge of the trade eects of sanctions at the disaggregated product level is relevant especially as previous studies nd that sanctions against Cuba and Iraq contributed to falls in nutritional value, increases in infectious diseases and increased infant and under-ve mortality (Ali & Shah, 2000; Gareld & Santana, 1997) . This indirectly indicates that the imposition of sanctions on these target states aected supplies of essential goods (food and medicines). More specically, Gibbons and Gareld (1999) nd that sanctions on Haiti led to an acute shortage of essential goods and this resulted in astronomical increases in the prices of medicines, vaccines, and baby formula. Trade embargoes on essential goods for human survival associated with sanctions can have adverse re-distributive and welfare eects. Constraints on essential goods are de jure not expected on the basis of the Geneva Convention. According to this convention, any trade-restricting eect of sanctions should not aect the passage of essential goods such as food and medicines. Thus, our third hypothesis tests whether the imposition of sanctions aects essential products. of total episodes of sanctions. In addition, there are also emerging and developing countries such as China, India, Saudi Arabia and Mexico that individually account for over 2% of total sanction cases. Among the target states, the US is also the most frequent target of sanctions. TIES denes sanctions as actions that a sender takes to limit or end economic relations with a target in an eort to persuade the target state to change its objectionable policies. Our empirical sample examines cases of sanction which involve two countries, a primary sender and its target. In total, the sanctions considered in the analysis include 1153 cases involving 60 senders and 143 targets spanning the period 1960 to 2009. The matrix for the sanction cases comprises of 379 cases (33%) in which sanctions were threatened without any explicit imposition, 279 cases (24%) in which sanctions were imposed without threats and 495 cases (43%) in which sanctions were threatened and imposed at the same time.
Actual sanctions involve the use of several instruments such as the imposition of taris, export controls, import restrictions, travel bans, the freezing of assets and nancial transfer bans, while threats involve the same instruments but ultimately they are not employed. This data source provides comprehensive information on the specic instruments used by a particular sender on a targeted state. The TIES data constitutes an improvement over previously used data sets, such as the Hufbauer et al. (2007) database, as it provides in-depth information on more countries and has a longer time series. This data comprises developed and developing nations as both sender and target states, thus providing an opportunity to derive the eects of sanction on trade in a broad and general setting which is not driven by a specic country or group. This is relevant because previous papers focus predominantly on US sanctions.
In measuring international trade, we extend the analysis from trade at aggregated level to dierent product categories. We dierentiate between the sanction eects using exports and imports. We use aggregated trade ows from the IMF direction of trade statistics (DOTs). Data on the disaggregated trade ows is obtained from the UN Comtrade database, which uses the Standard International Trade Classication (SITC). This disaggregation allows us to examine whether sanctions adversely aect trade of essential goods. This provides information on trade ows both at disaggregated level from 1962 to 2014 and hence, suitable to identify the product categories most aected by sanctions. The data from all these dierent sources are merged into a comprehensive panel data set.
Apart from the sanction variables, we also include the standard set of controlling variables in the gravity model, all sourced from CEPII. These include indicator variables that take one or zero otherwise if the sender and the target share membership in a regional trade agreement (RTA) or WTO/GATT, have a colonial tie, share a common border or a common currency. We use the dichotomous Democracy and Dictatorship (DD) database developed by Cheibub, Gandhi, and Vreeland (2010) to control for political regime types. Yu (2010) indicates that the political regimes of trading partners greatly aect the trade ow between them. The DD employs a minimalist approach and classies political regimes either as democratic or autocratic (dictatorships). Descriptive statistics on the main variables are provided in Appendix 3.
Empirical Strategy
In terms of the empirical strategy, we employ the gravity model, which is a conventional framework for analyzing the determinants of trade ow. This empirical model assumes that the trade ow between two countries is determined by supply potential (exporter GDP), market demand potential (importer GDP) and trade cost (transport). Using regression analysis, the gravity model is augmented with the baseline variables of interest ( imposed and threatened sanctions) as additional determinants of trade ow between the sender and the target. Sanctions are coded as indicator variables distinguishing between cases when they are threatened or imposed. Thus, we have our baseline econometric model as follows, in line with Anderson and van Wincoop (2003) :
αij and αt are dyadic country xed and time eects. We include country xed eects to control for unobserved time-invariant variables and time eects to control for any global trends. M i(j)t are monadic variables for the exporter (importer) such as GDP, population, geographical area and political regime. Dijt are dyadic variables such as distance, common language, common currency, colonial tie, border, RTA and WTO. MRT is the multilateral resistance term. We control for the MRT by using the Baier and Bergstrand (2009) proxy. These authors derive MRT from a rst-order log-linear Taylor expansion which yields an empirical reduced form equation as follows:
This measure is the simple average of multilateral relative to world trade costs (Tijt), where Tijt is replaced with observable trade costs such as distance, common language, colonial ties etc. This approach has been used in recent studies by Egger and Nelson (2011 ), Hoekman and Nicita (2011 ) and Berger, Easterly, Nunn, and Satyanath (2013 . Previous 8 research that study the eect of sanctions on international did not control for MRT. Anderson and van Wincoop (2003) emphasize the importance of controlling for this, as otherwise the gravity model would produce inconsistent results.
There is also a primary concern of endogeneity emanating from reverse causality between trade and sanctions in that sanctions are more likely to be imposed on targets that have experienced a dip in trade with the sender. To minimize any potential bias from such endogeneity, we lag our variables of interest and also use the approach adopted by Berger et al. (2013) . They use a dummy variable to control for the window of years before an intervention (in our case sanctions). Neuenkirch and Neumeier (2015) also use a similar approach when they argue that endogeneity may arise from the fact that the institutional, political and social environments may not be comparable during periods with and without sanctions. Thus, any impact on trade in sanction periods could be as result of that environment. In their approach, they restrict the control sample to a window of years before and after sanctions. This window of years around the sanction period makes factors such as the institutional, political, and social environment more comparable in order to derive an unbiased treatment eect. We adopt these various approaches to minimize any potential endogeneity.
Empirical Results

4.1
Comparison between threatened sanctions and imposed sanctions on average between the sender and target in sanction periods, threatened sanctions have a positive and signicant eect of 17% to 29% on bilateral trade. In addition, the distributed lags for imposed sanctions also show strong persistence, although the magnitude of the coecients declines in subsequent periods compared to the rst period. Focusing on imposed sanctions, although there seems to be no major quantitative dierence on exports when sanctions are imposed with or without threats. We also realize a less pronounced adverse eect on imports when there is a threat before actual imposition.
[Insert Table 1 here]
This may indicate that issuing a threat can actually undermine the ecacy of sanctions as the target may devise strategies to counteract any adverse eect when the sanctions are subsequently imposed. This is consistent with van Bergeijk (2009) argument that threatening without immediate imposition can allow targets to react by stockpiling or by other policies aimed at reducing their vulnerability to foreign economic pressure. As recently as 2012, it was reported that in the face of impending sanctions on Iran because of its nuclear enrichment ambitions, Tehran tremendously increased the import of wheat to 7 million tonnes from the world markets and about 1.8 million tonnes from the US (a principal sender of sanctions on Iran). 2 . For threats of sanctions without subsequent imposition, we see a large economic and statistical signicant eect on exports compared to imports. A plausible explanation may relate to the credibility of the threat emanating from the greater exibility with which sanctions can impede exports compared to imports. This therefore creates relatively more uncertainty for exporters than importers as threats can easily be implemented at any time by the government or institutions in the sender states. Thus, exporters may act more rapidly when there is a threat. With a threat of sanctions to restrict imports, it may take a longer time. Hufbauer et al. (2007) explain that sanctions can more easily be imposed on exports than on imports. They attribute this to a strict regulation of imports, especially by international trade agreements and international organizations. For instance, the WTO can hinder a swift imposition of sanctions on imports. The positive eect of a threat of sanctions may be a sign that it can trigger stockpiling by domestic rms especially in sender states that rely on products from target states. The adverse eect of actually imposed sanctions can also be minimized when there are explicit threats before actual impositions. van Bergeijk (2009) argues that economic agents that will be negatively aected will take measures at the threat stage to minimize such adverse eects. Our results conrm this occurrence in the case of imports. The trade-deteriorating eect of imposed sanctions is signicantly lower when there was an explicit threat prior to the actual imposition of sanctions.
[Insert Table 2 here]
Since we only see a more signicant eect of threats of sanctions on exports, we test our second hypothesis by examining whether the positive eect of threats of sanctions is quantitatively dierent when threats are issued by dierent entities in the sender states. We categorized the issuing authorities into four main groups. These are (1) threats by governments when they are issued by a member of the state executive's sta, a state executive such as the President, the Prime Minister, the Chancellor or the government; (2) the threat is considered to emanate from the legislature and is made by a member or committee on the oor of parliament; (3) when the threat comes from state institutions or bureaucracies that handle issues related to international diplomacy, international trade and international security; and (4) when the threat is issued by heads of international organizations or by an organization that is mainly funded and controlled by the state (e.g. United States or United Kingdom Agency for International Development). Our results are reported in Table 2 and we nd that the eect of threats emanating from trade and foreign service-related organization is more pronounced. Threats emanating from the government and the legislature are also strongly signicant in contrast to those from state-funded organizations (eg. USAID). This indicates that reaction from economic agents may depend to a large extent on the source of the threat and therefore the credibility of the threat matters.
Turning to the core gravity model control variables, we nd that the GDPs of both the sender and target are signicant determinants of bilateral trade. The standard gravity model control variables have the expected signs and the size of the co-ecients are within a plausible range. In addition, membership of RTAs and the WTO are also signicant determinants. All these results are in line with conventional expectations in gravity model estimations. We also nd the democracy indicator variables for both the sender and the target are positive but not signicant. The results for all the control variables and the multilateral resistance terms (MRT) are reported in Table 2A [Insert Table 3 here] To gain a better understanding of how trade ows react to the threat or imposition of dierent sanction instruments, we test our hypothesis 3 and the results are reported in Table 3 . Notably, we see that the threat of import restrictions by a sender has a positive and signicant eect on bilateral trade, as indicated in columns (1) and (2). Our results show that the positive anticipation eect of a threat is greatly inuenced when a sender imposes import restrictions on goods from the target. This eect is two-way, as we see a signicant eect on both exports and imports. Specically, the results indicate that threats of import restrictions lead to an increase in trade between 28% and 34%. Similarly, we nd that the threat of foreign aid being cut by senders signicantly increases exports from the sender to the target. This is not surprising for two main reasons. First, foreign aid allocations are tied to donors' strategic interests. One of such interests involves using foreign aid to promote the exports of the donors'domestic rms (Alesina & Dollar, 2000) . When donors choose to nance development projects that require supplies from their domestic rms. Thus, foreign aid increases trade between the donor and the recipient (Hühne, Meyer, & Nunnenkamp, 2014) . Second, a threat of termination of foreign aid can be implemented easily and immediately. We also see this positive eect for other instruments such as total economic embargoes, economic blockages, asset freezes and travel bans but they are not statistically signicant.
Focusing on the eect of the dierent instruments employed in actual impositions of sanctions shows that although, qualitatively similar (in terms of the sign of the coecients) they are quantitatively dierent (in terms of the size and signicance of the coecients). The results in columns (3) and (4) show that comprehensive sanctions like total economic embargoes, where the sender stops the ow of all economic exchanges with the target have the most drastic eect in decreasing the trade ow between them. This applies to the twoway ows between them. On average, they reduce exports by 80% and imports by 91%. We also nd that when foreign aid has actually been terminated, it also signicantly reduces trade ow between the sender and the target. Surprisingly, the results show that although the eects of export and import restrictions are negative, they are statistically insignicant. However, this may be a sign that trade sanctions on their own may not signicantly reduce trade ows unless they are complemented with nancial sanctions.
[Insert Table 4 here]
We now examine whether there is any heterogeneous eect of sanctions on dierent SITC product classications. Our main focus is on essential goods, which includes food and animal products and medicinal and pharmaceutical products. If these product categories are less adversely aected, then the sanction damage be may less, especially for the poor civilian population. In columns 1-3 of Table 4 , we rst look at the impact of sanctions on exports from sender to target states. The results show that imposed sanctions without any explicit threat adversely aect exports of essential products from the sender to the target. The adverse eect is more pronounced in terms of the size and signicance of the coecient for food and animal products compared to medicinal and pharmaceutical products. In contrast, we do not nd signicant eects on imports of essential products from the targets. This points to the fact that target states are the ones that have limited access to these essential products. Hufbauer et al. (2007) argue that most senders are relatively more developed and, thus have more industrial capacity in the production of these essential products. Targets tend to be more dependent on senders for supplies of these essential commodities. This may explain why many studies nd detrimental consequences for target states such as increases in malnutrition, infectious disease and infant mortality.
Robustness 4.2.1 Endogeneity concerns
A primary concern in our baseline estimation is endogeneity arising from dierent sources. One of the sources is omitted variable bias. Omitted variable bias may not be a serious concern as our baseline equation controls for both country-pair time invariant factors as well as an exhaustive set of time-varying variables. However, reverse causality is a potential source of endogeneity, in particular when senders impose or threaten sanctions on targets when the trade ow is already low. For instance, Jing, Kaempfer, and Lowenberg (2003) indicate that the choice of sanctions instrument is endogenous to the political process and policy outcomes sought by the sender. In a specic case of sanctions, Neuenkirch and Neumeier (2015) also argue that the imposition of sanctions might be a consequence of an environment that is regarded as bad by the sender and that the negative eect of the sanctions variable might be the direct negative eect of the targets' own policies. In such cases, the recommended standard approach is the use of instrumental variables in a two-stage regression. However, for the cases of dyadic variables, the appropriate and valid instruments are dicult to nd. Thus, we rely on other econometric methods that can equally produce consistent results in the face of possible endogeneity.
To minimize such potential endogeneity we use three approaches. In the rst approach, we use the method employed by Berger et al. (2013) who show that sender interventions ( In their case, the US Central Intelligence Agency) are more common in countries, when the country has experienced a preceding decline in its imports of the senders' products. To minimize this source of endogeneity, they control for a pre-intervention dip by using an indicator variable that equals one if the observation is within a 5-year window around the sanction period (both before and after the year in which the sanctions were threatened or imposed). In a second approach, we resort to rst-dierencing (FD) of our baseline equation. Baier and Bergstrand (2007) argue that FD data provide better estimates of the average treatment eect. In addition, it has other advantages as it can control for serial correlation, possible unit-root trends and also potentially spurious regressions. Clemens, Radelet, Bhavnani, and Bazzi (2012) identify FD as way of controlling for reverse causality and suggest it is more transparent and ecient than using weak instruments. In a last approach we use a two-step system GMM estimator, in which the lagged values of the possible endogenous variables are used as instruments. This approach also corrects for mean-reverting dynamics or path dependence which often characterizes trade relationships, by including the lagged value of the dependent variable as covariates. Fuchs and Klann (2013) use the same approach. In this approach we treat threats and impositions of sanctions as endogenous variables and set the maximum number of lags to ve in order to restrict the moment conditions.
[Insert Table 5 here] Table 5 reports our estimates when these dierent approaches are used to reduce any potential endogeneity. Columns (1) and (2) show the results when we use the dummy variable to control for a window of ve years around the sanction periods. Our results remain consistent and the coecients are economically and statistically signicant. We realize that using this approach has also improved the signicance of the threat of sanctions on imports from the targets. Now, we see the positive eect is signifcant at conventional level of 5%. Columns (3) and (4) of Table 5 also report the results when we use the rst-dierencing approach. Our results remain signicant but the magnitude of the coecient becomes less pronounced. However, they are still economically signicant. In the GMM estimation, we specify the main variables of interest (threat and imposition) as endogenous variables and also include the rst lag of the dependent variables as additional explanatory variables. The results are shown in columns (5) and (6) of Table 5 . The coecients for lagged exports and imports are positive and strongly signicant. The GMM coecients for the sanction variables are reported with the tests for over-identication (Hansen J test) and autocorrelation, showing no sign of misspecication. These coecients remain robust when we use the dynamic estimation method.
Conclusion
Although there are increasing numbers of both theoretical and empirical studies on sanctions, they are mostly restricted to the actual imposition of sanctions. The majority of these studies limit their analysis to the sanction period and do not cover the period prior to the imposition of the sanctions. Thus, there is a limited number of studies that analyze the economic implications of a threat of sanctions. This gap in the literature can be explained by the fact that there used to be no detailed compilation of sanction cases that dierentiated between threats and actual impositions. Thus, we know little about what transpire between the sender and its target in terms of dyadic trade at the stage when sanctions are threatened. However, with the recent introduction of the Threat and Imposition of Economic sanctions database by Morgan et al. (2014) this gap can now be adequately addressed. This paper has provided the rst empirical analysis comparing the eect on bilateral trade of threatened sanctions to that of imposed sanctions. It provides evidence that the threat stage has important consequences for international trade between the sender and its target. More precisely, the empirical results show that the impact of the threat of sanctions is qualitatively and quantitatively dierent from the actual imposition of sanctions. Whereas the threat of sanctions has positive and signicant eect on the bilateral trade ow between the sender and its target, the actual imposition of sanctions has a negative and signicant eect. However, we only see a strongly signicant positive eect of a threat of sanctions on exports. This is plausible as senders have greater exibility in imposing sanctions on exports compared to imports. The economic signicance of the magnitude of the eect also appears to decline over time. The positive eect of a threat of sanctions is aligned with the theoretical argument of van Bergeijk (2009) that the time dimension gives the agents both within the sender and target economies the ability to react by stockpiling or by adopting other strategies that can minimize the economic pressure of the sanctions.
For economic agents to adjust or adopt countervailing measures at the threat stage, the threat must be credible enough for the agents to react instantaneously or before the actual imposition. Thus, the paper has also analyzed whether dierent sources of threats play any signicant role in the positive impact of sanctions on exports. The results show that threats emanating from foreign service and trade-oriented institutions have a more pronounced positive impact. This may be because of the proximity of these institutions to exporter and importer associations and hence threats from them may be considered more likely to be imposed.
Turning to the heterogeneous eect of sanctions, rst, we examined the eects of dierent sanction instruments when imposed by the senders. Our results show that total economic embargoes have the most drastic impact on the trade ow between the sender and the target. In addition, foreign aid cuts also have adverse eect on the bilateral trade between the sender and its target. Examining sanctions instruments that are construed as smart sanctions, such as asset freezes and travel bans, show that they do not have a discernible eect. Second, we also examined the heterogeneous eects of sanctions on dierent product categories. The results are in line with the common nding that the imposition of sanctions contributes to high malnutrition, infant mortality and increases in the incidence of infectious diseases. Our results conrm that essential products such as food and medical supplies are also adversely aected. This adverse eect on these essential products only applies to exports from senders. This makes sense as the senders of sanctions are mostly relatively developed and have superior technologies in the production of such essential products.
A major implication from this paper is the result that threat before the actual imposition of sanctions can undermine the eectiveness of sanctions. The passage of time between the threat and the actual imposition can give economic agents time to adopt strategies ex ante that can minimize any negative eect the imposition will eventually have on them. The time dynamic is relevant in determining the eectiveness of sanctions because there is consensus that sanctions that span longer periods are less successful. This is mainly because the passage of time gives space for agents aected negatively to adopt strategies that can mitigate the economic costs of the sanctions. A possible instrument available to exporters and importers in both sender and target states to minimize future adverse eects is stockpiling. Stockpiling is a common phenomenon in the international trade of crude oil when agents anticipate unfavorable occurrences such as price increases or shortages. 
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